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^ * IBJfH ft* ‘if If*: 

Shinyu Nunome*, Minoru Okada*, Zong Wan Xie** & 

Hiroshi Mitsuhashi* : Studies on the evaluation of Zhizi 

(PI. Ill) 

gj ($1981) flTJfc, etifiL, #Jfii 

t£i:<owto&&ztLxnA<Q&jjKmmzh, ttc-jj -cit*<bisfe***Rt 

L^*Sjt-T:',r*ffl^y(1985), 
(1988), (1985, p. 1049-1052) t LX 7 

* ^ Gardenia jasminoides Ellis 

—2? (1985, p. 1342) 

fitliLt G. jasminoides Ellis var. grandiflora Nakai '£*, * 

© ir.lt fniM !)'$>%> uW* lg*f C>lt ir/rlC JUicfiiTP G. jasminoides Ellis f. 
longicarpa Z. W. Xie et Okada Jn^gLfc (Ilht;^ 1990) 0 t <D 4 <D ItH^Jclii 1 1 

mtfr, TOitUifig*t 0 **« < 0, .4>BOT, 

il4$e*£7Klii^©EmRiroi'Ti'tH P IB (1975) <D TLC{CJ;2> geniposide (Gen), 
crocin (Cro) ^pEH b (1985) <0 HPLC irt5 Gen, gardenoside (Gar), 

geniposidic acid £/!n, $ixtl 'ftl ' 0 — ^|e* 

OiSIR^HL t, < 'Mi-e, % ©^* n n p 

k^KfiSJ-foMA, item) 

^O^O*$Ht 0 #WC HPLC k&ffi? 

Gen, Gar, genipin-gentiobioside (Geg), Cro £ 

cz>, 

*3fe&iS£ ZKXi'b iOfcov>t#^^JpA.fcO-ei§t5 0 

M~5~<D $.$))■ $3,$, 

i. mmun 


* ($=) y M. 7 , dk#/ • Research Institute for Biology & Chemistry, Tsumura & Co. 

** tkH4 , Eif^K4 , ^5F7Lfiff- Department of Pharmacognosy, China Academy of Traditional Chinese 
Medicine. 
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130 _ wmv&m, % 65 m m 5 g- 2 ^ 5 h 

1 . EHJilt: 16&& (lUflg^F), ffiltH : 6^# OUflg^), W: 3 

(lillUT 1 1 tKIHT 1 2 ^#0, : 2^^ (llllSd 1 1 TMId 1 1 $&#)» 

: {IMM- l (Hi»)o 

2. 3^#: (tMITOo 

n. mwjm 

1. #TfJ^ n °p«^^o^-r, l^ft^ot20f@^®0aits$ ) g, * 
£, mKM'tz&-z<Dm&K'v\.'XiimLtco 

2. t LX -f !i FA K'fbn'#j€> geniposide (Gen), 

gardenoside (Gar), genipin-gentiobioside (Geg), gardoside, shanzhiside, scan- 
doside methyl ether, crocin (Cro), crocetin friXi > £ 0 

-es -r sesiffi©ma*#?.n ^ tKfe* 

^flofco TO (YANACO), UV (HITACHI U-3200), IR 


gardenoside genipin gentiobioside 



250 300 350 400 


crocin 



300 400 500 600 
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(HITACHI 270-30), NMR (JEOL JNM-FX200), MS (JEOL JMS-DX300), 

* (MPLC, 530-4-10V), L«», 

m, ttz hplc 

tZo 

1) m&on. \Mm^ 100 g MeOH 500 ml T? 3 frfr 

is u Et 2 o, H 2 o^-miLX7m^^, 

jlWcMPLC KXtKM* Fr. 1~3 KL3 #BL*:o $ 9 -A^JSWcMPLC 

Ictfft^fxV', Fr. 1 /A fMi Gar, Fr. 2 fatjkt Geg, Gen, Fr. 3 /5>iM£ Cro 
IpJllL'fco -^iLfc Gar, Gen ItfllMiSi Gen, Gar (^QjfcMMM) <0 HPLC <D retention 
time JkTf UY % itFi 0 IWJ^L/c (HI 1) 0 

genipin-gentiobioside 

Colorless crystals, mp 225-227°C, UV^ax 11 nm 1 213, 237, IR cm -1 ; 3496, 
2912, 1724, 1690, 1632, H-NMR (in DMSO-d 6 ) ; 7.46 (1H, d, J=1.0Hz), 5.70 
(1H, s), 5.07 (1H, d, J=7.6), 4.53 (1H, d, J=7.8), 4.20 (1H, d. J=7.6), 3.64 



m 2. hzit&<to<o&m&. 
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% 65 # % 5 ^ 


(3H, s), FD-MS (m/z); 551 (M+l)+ 0 Zh*b<D fflfc&Mtt't’CK- $&&$HXl'Z> 
Geg tc. (Endo 1973) 0 

crocin 

Red crystals, mp 183-184°C, UV^max 11 nm I 258, 410 (sh), 434, 458; IRv^ax cm -1 ; 
3400, 2920, 1698, 1614, 1576, 1068, 972; H-NMR (in DMSO-d 6 ) ; 7. 32, 7.28 (2H, 
s), 6.4-7.0 (8H, m), 5.42 (2H, d, J=7.2), 1.97, 1.99 (12H, s), FAB-MS (m/z); 
10% thioglycerol: 1000 (M+Na) + , 1016 (M+K)+, 10% glycerol: 977 (M+H) + 0 
Cro <D%hK-3kLtz 1986)„ 

2) HPLC fc J; ffs%- 5~10g v v K ; L, 4:© 500 mg ^ 

M^X H 2 0-EtOH (1:1) 50 ml V ^ /r - * KX 1 V tb 

HPLC t L/c 0 ifzMnhXfoZ) Gen, Gar, Geg, Cro # 10 mg 

Zhb'h MeOH 10 ml Sl^Sato 5, 10 /A & HPLC frc 

ftAL, i LX Gen, Gar, Geg It 238 nm, Cro ht 440 nm "Ctrl', ^li 

'fcflpJ&Ltc (HI 2) 0 7cdo' Gen, Gar, Geg, Cro HPLC izbZLb, 

l '-f hi> 99. 0%U_h"C& o/c 0 L ©*fe!;*i& 4> A o Tio 


1. 



// 7 HiHz 


££ (g) 

S(mm) 

I$(mm) 



Hill (8) 

n=17 






« (6) 

min 

0.57 

11.4 

15.6 

12.9 


I (1) 

max 

0.99 

12.9 

22.0 

17.4 


JK® (1) 

X 

0.75 

12.3 

17.7 

1.45 

lUfleT- 

am (i) 

a X 

0.13 

0.48 

1.36 

0.11 


n=8 







min 

1.18 

13.4 

21.2 

1.55 


n rain (8) 

max 

1.49 

14.5 

25.8 

1.80 



X 

1.28 

13.9 

22.9 

1.65 



Ox 

0.10 

0.37 

1.40 

0.08 



n=6 






(3) 

min 

1.49 

12.4 

30.1 

2.16 

7KMT- 

)A® (2) 

max 

2.16 

14.0 

34.5 

2.58 


7E® (l) 

X 

1.86 

13.3 

31.8 

2.40 



6 X 

0.28 

0.50 

1.37 

0.15 
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<HPLC HPLC : Shimadzu LC-4A ; Detector : HP 1040 M (HEWLETT- 

PACKARD) ; Wave: 238 nm (Gen, Gar, Geg), 440 nm (Cro) ; Column: TSKgel 
120T (4.6x250 mm); Solvent: 10 mM phosphate buffer-CH 3 CN (95:5^60:40); 
Oven temperature: 40°C; Flow rate: 0.8ml/min; Injection volume: 10 jul. 

3) TLC. 500 mg * H 2 0-Et0H (1:1) 5 ml vcm* U 

WrAWtfih Ltc Q LX Gen, Gar, Geg, Cro # 10 mg MeOH 1ml (C 

Ltc 0 SPUfti LX silica gel (Kieselgel 60 F 26 4 , Merck 
5 fil bL, BuOH-A cOH-H 2 0 (10:1:1) let 15cm MlflL, JM6&, 10% 

h 2 so 4 io5°c, lo^mmLrm^Ltzo 

in. 


m 2 . (%). 



type MM 


Gen 

Geg 

Gar 

Cro 



n=8 






mt (5) 

min 

4.68 

0.68 

0.31 

0.87 


jA® (1) 

max 

5.09 

1.35 

0.53 

1.70 


a® (1) 

X 

4. 93 

0.89 

0.42 

1.37 


UM (l) 

l 

O X 

0.15 

0.29 

0.09 

0.29 



n=5 





114117- 


min 

4.86 

0.69 

0.40 

0.73 


Hill (5) 

max 

7.43 

0.87 

0.55 

1.14 



X 

5.96 

0.77 

0.45 

1.06 



Ox 

0.82 

0.06 

0.05 

0.15 



n=7 







min 

4.90 

0.79 

0.29 

0.62 


n E3JII (7) 

max 

6.45 

1.00 

0.48 

1.63 



X 

5.80 

0.89 

0.41 

1.18 



Ox 

0.53 

0.09 

0.06 

0.37 



n=5 






(3) 

min 

6.30 

0.74 

0.71 

1.38 

7jc|17- 

jA® (1) 

max 

8.16 

1.55 

0.85 

2.82 


a® (i) 

X 

7.40 

1.06 

0.77 

2.09 



O x 

0.69 

0.30 

0.05 

0.60 
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tc 0 r^UJM^P J: VXmX'M^'^v tmiohX^tc 

&, M$ 1.86 g, f(g 13.3mm, ^ 31.8mm, <V 

SU'oi't 2.40 -C&0, LU^J; f )l<ifi'4ot'^2, (SI l, PI. m) 0 m*®W4 

'f ? (i, n) 

M7"i/J nsi^^a< u 

:%te0.92g, g 12.3mm, 17.7mm, gtei*H“S£S®Sll£»i 1.45 -?£*«, * 

-j yn^izHJilMo^-jlwi^, * -f 7*1 1 0 4 $ife*cfi<, <, 

fiS 1.28 g, m 13.9mm, j|£ 22.8mm, grc*H“5^£©g||£-t* 1.65 X'foZ> 0 

i^ibK-CSoO, «f; (#1970) n 
itau, (1975) ** rs4KS4»t£raiii#®j£ffi— 



llllll 

: 


ffl.B' mm m & m a m a x a 

ft ill ill in ® i$ £ ■•?■ & ^ I f 

II J J "c-J 1 

. r ' ^ ‘ J-Tl WI EH/HI £■» 

ill#?- 

tom* m* 


mMsMm. 



: .->! j 


|, Jf|| 






lliilll 

III! 


illll ... 

mmmmSm 
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136 _ mmwvmn m 65 g m 5 7 7$; 2 g. 5 j!__ 

7-, flUfe, SiiSfefelWilifeJ 4®iffcr!zaji 

4 7o&©7JlW4'$77£ 4l77oii#f7^;7i'' ! b c 97&4> 5 0 $e7£>nnfi 
4 L171 t7l 7 7 $ lx 1 1 7 7, 4 

yii^liEiltl^o * 4 7nmlH#7bjl77$;77%<D7& 0, 

4*7 4 5 tc1i)<DX'&Zj»it$&<DfflftKmzKZ o 

2 . #iftil H 0 p|?© 238 nm HPLC ><* - v*Jttfcffcf*L*: 4 4 6, V' 

t7o«^*>3'tRlte)(iiffiLt5 (0 3), 

Gen 7, #C77 Geg 7& ofc Q Utf@74*fl!7©£fr$C#'7 
£>& Gen,Gar, Geg ^itgrt'^. 4, ; £#iC7K^7©('5: 5 7 ^m7Bi < , 7$C^7&4. 
Gen 70717777^ 5. 56% TKS7777.10%7& 0 , '77717c 7 4 < 7kU 

(S- 2) 0 Gen frtUTLfi^70 n n B KfFfffi0^^i $7)S 
M7$^$77i'4.7, e. 4 mmw®mx& ofc 0 

3. Ie7©fe^ic7i: Lt Cro, crocetin 7£Pib77l'4> 0 HPLC ® L —7 ^bTIE 
(360~600 nm) t'®itLfc K5, Cro 77nl477& 0, MiLt Cro 7£ 

(m 3)o ?K|i7^7P74t7L7kf44 Lxm\.'hfrZ>&, 
Cro ^1:^71177 1.1% 7&sortL, 7t!772.1% 7, Iftf44 LT7jc#e7 

© 5 777 -cab 4) l 475 ftf(t 5 „ 

4. LUfl§7©^4 yi 7 Hg 7<7 Gen ti I7 5.40%, Hi* 

5.76% 7 Gar, Geg, Cro iCLfcAfs-fcjll '7A L>7fe7^>fc 0 ts L4> EJII7 4 Mt, IK 
M, 01jS7'©|Llflt7^itKL7{'3: 5 7 4 D7i7£MJ^7AL>7, Gen ht^3)\\^M® % © 
75.84%, Itlo % ©77^4.98 %7&o7 0 77770 JII«gUlM7W§8®&^ra. 
M&ofc* 4 7°<D%©7&4>7, j£^fflS©®7M4IZ£iJ©o§-ic < < , trL77)S7' 
774) Gen O^fO *7 4 Oi'ffi'Of© % <E> 4^fc o 71'4> 0 4 O 4 4 

7 7 ULille7oMl 4 $ 4> r 4) <&i?77 4. 0 

5. Li|flg7, 7J7M7© TLC *®4fc^Lfco l'774 rf=0.5 Gen, rf= 

0.4 #53;{c Gar 7§Ij!ji7£'*'7 y h 4 L75S§U$7, TLC )'7 -'7Lt77 y 

h r^7©«0^77^7, 'M\,'m : Zk^km*bbht£fa^tz 0 

4 4 4>77jcfM7«7o74i&iDiffl4^W‘ofcto4 IS77, rt^l^lj 
7 r/L^fflS7^^S^7M7te*J, rmUMj 7 T£7MJI7^7M1^fe, 711 
^f , IM77«A^fflJ 4gd$>i77 4.o Si£*#g7fri+ffl7tt±4 lttfetffll'7 
i'4 7, 0^7H,Ui*ffi7 iM7 7jcfi74 PL(|67^ 
HPLC (K.7 TLC 7- v7MfLlL777, ^Jt: 77774 2KM7CH5: 5 

77^L7S77776rM7#147Efei477T?P>-f, 477J7M77f£7 Lfci4 
kx 47 ^, ^ 7 ^ 1 ^^-t 54 4r#rr r wt& 

175 4SL44o 
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(C*3l'T 

o, mu (£ 1986) tt r jus^st^tu, OS 1970 ) ^ r^±^^>aOT, 

rmmf^j, os 1970 ) it Mmmfc] t 

M^-mzttm %®&'© * * -1 *ia l x 1' a o 4 tc\m=^<o s$ m=f-m 

<£>7$$t^hXi'Z) £. tfrb, 1^1 IS "Cjl, 7c IS t Cro 

fc 0 

I • 

Si 3. (%)• 

Gen Geg Gar Cro 


:11k 





m?m 


M^m 




Mj-m 


Hill (I) 

2.27 

7.91 

0.16 

0.96 

0.93 

0.11 

0.18 

0.69 


* (I) 

3.69 

10.92 

0.33 

0.85 

1.18 

0.19 

0.40 

1. 


* (I) 

2.77 

6.98 

0.19 

1.16 

0.57 

0.21 

0.52 

1.96 


" (I) 

3.17 

5.98 

0.15 

1.09 

0.57 

0.13 

0.90 

1.41 

lllli-T- 

" (H) 

3.61 

7.36 

0.17 

0.72 

0.59 

0.15 

0.57 

1.17 


" (D) 

1.16 

7.90 

0.05 

1.82 

0.26 

0.12 

0.13 

0. 58 


" (H) 

1.45 

7.42 

<0.01 

1.15 

0.65 

0.22 

0.60 

1.70 


TO 

2.59 

7.78 

0.15 

1.11 

0.68 

0.16 

0.48 

1.22 


SB4k 

2.19 

7.09 

0.11 

1.84 

0.92 

0.10 

0.55 

1.03 


// 

1.89 

5.85 

0.08 

1.26 

0.63 

0.18 

0.50 

1.85 


J&© 

3.99 

5.92 

0.14 

1.85 

0.65 

0.28 

0.51 

1.85 


TO 

2.69 

6.29 

0.11 

1.65 

0.83 

0.19 

0.52 

1.58 


0 '^' 

4.18 

9.06 

0.18 

1.31 

0.84 

0.21 

0.62 

1.39 


// 

2.72 

9.95 

0.03 

1.30 

0.88 

0.29 

0.59 

1.81 

7KI8 : f- 

tC© 

3.67 

7.37 

0.07 

0.99 

1.50 

0.15 

0.82 

3.15 


¥1% 

3.52 

8.79 

0.09 

1.20 

1.07 

0.22 

0.68 

2.12 
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5 %r 


TO 2^5^ 


n. 

UJ-%Mfc tM-Jrb^h^^'XM^to $c^TO©St^fcJSiH 

in. 

1. mflg?, hplc &TO^ V TO^§I3 ^Lfco 

J-KlktbZ) Gen, Cro i 0 5 if* 2> C. £ #» £fl ibKHl '& 

5&S Gen, Geg, Cro 

iSlOJ'a 5 )5»ii5l'jit^^LfCo C^L Gar 5 /^ifj < , TLC _h"C% 1 

(04) o 

2. i? On n pS i 11feo4il'Glitl ' S o [illf , 7Wf 

cmib^ 7KI^^0Si^^O^:i^L7:[L$e^0^;hi 0^ 

B^ij&<, Cro ^mfrtU-lfle^P^ 1- 1% t|>?)0(^L, 7KMlrbt2.1% X'fo^tc 0 CO 
®/TOTO£;h£«fe0;|ITO Cro 0 £ 1 

G bfab, trL^TKfleTO l 5 G^i0|l'40 
J'tBnR/&'^?) £cfe Gen LtLfrfLi'£|i^0^liJS^}'<!; $ it ?>}&», Cro Hr 

iittWW^^^ofco 

£ G7G® ; ?0 Cro ^-jtjeov-'t: Yuh-Pan Chen (1987) Mo&i> 

"tr, Kf^Ii 4.6-6. 9%, 12.3-15.4% ^rtjCt*^, 4Hi0»£it^£ L 

(1980) ^^^^'> 0^0 Cro^S^Jtfeftlcj; ^il, ^^0tlO^r^-f* 

1~4^ f|,5 0 Chen 0^t^0p 
iWIt^ 0, hplc ias Cro 

•f, Lfcjftiot: Cro 

3. M^VMfeO&k Cro ^m^m^M^tckC^, 4 7°H 

^iL'CBt^fe'C, * j y°l i 0 %®fe*ei>5j6S, Cro ^i^m3:TO<PjSTO^ibix 

tcfr^tc o TOtKMTOM©^** ^ -7 I rfgfj)Lf Cro 1.4fSt'& 0, 

Cro ^-f L G -TOL% 

YL >^flJKL7c 0 tf'OWi&'-C 

to o-fro o, t 

TOgTO3 0 

^ m 

% TO$eTOiiiMTO.tbL*S-em<, gr^i“?,ft$0f!i'a-%^:t <, IfcMt 

izfcffei^TOS 5 ti'l Gen, Gar, Geg, Cro 0^S^j %\'%OX&^iz 0 
2. HJII^^UifiTOTO. ^3ft0[lj|gTO TO^^Ii0TO TOTOTOtBTO, 
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TlcfeXX L^L, b<D# d 7€>4 0^j3Sc^ v 6^&tt^^(DiJL|JjE 

~Fb ISA §■ fell A>A bb~f, tsbbi3)l]^MG>lUM : f' b ftfrOjK^lllW-Fb 
aM,<£> bb, b bic 0 

LfrL7m : ?*>w%K.zMzkii'&*), 

mtbiztbh, TLC HPLC .kmmWo -*-v^/XLA 0 itcXffitt 

HffjicLA bb^t bbb, ISm^^z.’SlM'tbb&ktig 

nMb L ximi-% - bvca&Kmmftfa'bBhMo 

4. ^n n af©Il' b ZbZ>M=?-ft'}'M'ZJL<, Xmj'^M&0-k<DX'& 

btf, bhteM'n^ziUWibv# 4 -y I KJM-tz 4otl)6o 
ifet 9 i> Cro ^JfcAj&l'As ’kCHsL Cro -^-jtAilP; < A <0 , tic 

b Cro ^JtA SAX tfab, Cro jffjl' % OA 

&&b^bbHZo LbLBm^tmMi : -‘Vte5tf&&,b$b%zbfrb, 7 . 
b Cro izmvm'bvteisLb&Mbgz b%^bbbb 0 

# # 3t it 

M (Sf) 1981. ftftWg, 53. p. 73. AH 

(IS) 1985. AHAfe£TO», -m. p. 198. AS® 

A®ml »xnaiM±. 

^ummmm (m) 1988. 4:578-582. amxujml 

($1) 1985. AHAfW 2. pp. 1049-1052, p. 1342. /J>^fl|. Mmb • • 

mm &• *UB*H • Hfl§ tf 1990. 65: 121-128. fflO^AfiP • II 

* M • A Sr ji-fftffllEW 1975. !9@fnil'7y^i>7A. p. 85. ' gHl 

# • 1985. BUNSEKI KAGAKU 35 : 215. Tohru Endo & Heihachiro 

Taguchi 1973. Chem. Pharm. Bull. 21 : 2684. fRA'C^ 

(S). 1986. pp- 261 - 262 . amaibm±. it« m) 1970 . 

A®Af:. PP. 363-365. j£JII*j£. 1975. AHflg, m. pp. 2085-2088. 

AKffiArHMfc. Hong-Yen Hsu 1987. Oriental Healing Arts Internal Bulletin 
12: 387. IS^irL • 5J 1980. * 100: 924. MM, 3EH& 

(«) 1986. nbm%m. P- 75. JLSB^fcBMi. 

Summary 

It has been decided that the original plant of Shanzhizi (lilftsA) was 
Gardenia jasminoides Ellis and that of Shuizhizi LJcfeX) was G. jasminoides 
Ellis f. longicarpa Z. W. Xie et Okada by us, but the evaluation of these Zhizi 
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5 


to 2 ^ 5 n 


as crude drug has not been studied in detail. For the purpose of the evaluation 
of Zhizi collected from China and Taiwan, we measured the size, weight and 
amounts of geniposide, gardenoside, genipin-gentiobioside and crocin contained 
in Zhizi. As the result, the shape of Shanzhizi was round and smaller than 
that of Shuizhizi, and the amounts of components contained in Shanzhizi was 
generally lower than Shuizhizi. It is different in shape from other commercial 
samples, that some samples of Shanzhizi producted in Sichuan (Hhl). But 
the amounts of geniposide of Shanzhizi from Sichuan superior than that of 
Shanzhizi of other province. It is said from old time that good quality type 
of Zhizi is a small, round, and yellowish' red, this has some relation to the 
amounts of crocin. 

Explanation of Plate III, 

Pi. ill. 


ommmwttmmn ( 130 ) Materials for the distribution of vascular plants 
in Japan (130) 

O-f- a rJ 7iz>i~ — r yX Daphne koreana Nakai =f- 3 -fc v— 7 X ht, illKf (ttW 
64:185-188, 1989) (11^1*1 40: 6, 1989) 

3 D-b'Sp- ~ 7 X 

ratten, rawim 

s K t JK D it #4® o 

£ TO, t ttM 316 (1978) t?* = y (i-y T * x) t Ltz 

3 7-feyt-7Xt', X-y fcibrt'o'Cl'ftt> 

Itllf 3 &*>, 

i 5r, km>Wbts:\.'o ran 

ffil' t 900 m fj|£|C 

TOci 

lijcflTjl Tsugiwo Yamanaka) 
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Nunome, Okada, Xie & Mitsuhashi : Zhizi (See P . mo) 








